This paper estimates multiple effects of tremendous expansion in health insurance coverage for children on medical services utilizations for both children and parents by focusing on Free Care for Children Under Six, a child health insurance program that provides free access to health care practices for children under 6 in Vietnam. Using a regression discontinuity design, the paper finds that child health insurance has considerable positive effects on children's health care uses whereas it reduces parental health care utilization for some outcomes. In particular, child health health insurance increases the probabilities of public inpatient visit and private outpatient visit by 22.3% and 33% respectively while it rises the frequencies of public inpatient visits and private outpatient visits by 0.32 times and 2.24 times respectively. In contrast, child health insurance reduces a mother's probabilities of public inpatient visit and public outpatient visit by 32.6% and 27% respectively, number of public inpatient visits by 0.41 times. Also, paternal impacts of child health insurance consists of a 23.2% reduction in the probability of private outpatient visit and a 1.01 time decrease in the frequency of private outpatient visits. The paper significantly provides a more insightful understanding of various impacts of a health policy on health care utilization from developing countries.
Introduction
The provision of policy interventions to lessen inequality in access to health insurance for children is exclusively significant for improving children's wellbeing in early lives and and later outcomes as adults especially for those from poor and disadvantaged families (Chen and Jin 2012; Currie 2009 ). Therefore, more and more countries over the world especially developing countries have attempted to implement child health insurance programs towards universal health coverage (UHC) with ambitious goals to establish sufficient and equitable access to health care services for children (Maeda et al. 2014; Memirie et al. 2016 be investigated seriously (Bisgaier and Rhodes 2011; Russ et al. 2010) . The impact evaluation of the child health insurance programs has become an increasingly concerned topic over the years (World Health Organization 2015) .
Almost previous studies on the impact evaluation of child health insurance exclusively focus on children' medical care outcomes and child health as well, for examples Bailey et al. (2016) , Li and Baughman (2010) , Zimmer (2011) for the U.S.A., Peng and Conley (2016) for China, or Wehby (2013) for South America. However, these studies disregarded other potential effects on other members within a family, importantly their parents. Such impact evaluations seemingly does not provide widely sufficient insights into the multiple impacts of child health insurance that has become a research gap. Focusing parents' health care utilization outcomes in addition to children's is undoubtedly important because not only children or parents do not act as independent agents within a family but also they all interactively influence on resource allocation decisions of the remainder (Becker 1981; Behrman 1997; Bergstrom 1997) . Therefore, spending resources to improve child health investments is more likely to affect these of parents. This idea might even work more apparently for developing countries where poor households predominantly exists. This paper evaluates this proposition by estimating the multiple effects of child health insurance on health care utilization outcomes not only for both children but also for parents in Vietnam.
In 2005, the Government of Vietnam introduced a universal child health insurance program called Free Care for Children Under Six (FCCU6). Under the FCCU6 policy, all Vietnamese children under the age of 6 have free access to medical services from public health facilities.
The FCCU6 policy has generated more and more opportunities for children under the age of 6 to achieve medical check-ups with a health insurance card granted by the government.
Employing the FCCU6 policy as an exogeneous changes in children's health insurance status, this study provides evidence on the multiple impacts of child health insurance on medical utilizations for both children and their parents in Vietnam.
The FCCU6 cutoff rule of 6 years old enables this paper to use a regression discontinuity design (RDD) to estimate the causal impacts of child health insurance on children's and parents' health care utilization. Specifically, the rule insinuates that children whose age below the cutoff have a higher probability of being sured because they have rights to use health care services from pubic facilities without charge than those aged from the cutoff and above who do not freely access to medical services. As expected, this first-stage result of the paper shows that relative to children aged from 6 years old and above, there is an approximately 8% increase in the probability of having health insurance for children younger than 6 years old.
Concurently, the comparetively unmethodical essence of the FCCU6 cutoff proposes that being just beneath or over the age cutoff is locally random, and children with ages nearby the cutoff are thereby almost indistinguishable across all important characteristics except for possibly the probability of being insured. Hence, the discontinuous removal of the involvement in the FCCU6 policy for children whose ages from the age cutoff and over likely ascribes to the discontinuity in the probability of having health insurance. This discontinuity therefore capacitates this paper to carry out a fuzzy RDD to estimate the causal effects of child health insurance on health care utilizations for children and parents (Imbens and Lemieux 2008; Lee and Lemieux 2010) .
Notably, utilization outcomes in this study are specifically measured by the probability of physician visit and the number of medical visits over last year. Moreover, this study's analysis examines these two outcomes for both inpatient and outpatient services at both public and private health sectors. It is useful to devide health care services into two types inpatient and outpatient services because these two services are key types of medical care services within the health care system and they also reflect various quality of services provided (Dang 2017) .
Although the FCCU6 policy grants free access to health care services for children aged younger than 6 at state-owned health facilities and it is expected that medical care utilization impacts are primarily occured for services in the public sector, this study also examines the corresponding effects from the private sector. 1 To do this, this study aims to probe the subsitution effects of health care services utilized between the public and private health sectors in Vietnam.
The analysis shows that child health insurance evidently increases child health care utilization for both the probability of doctor visit and the number of doctor visits. In particular, for the baseline results on average a child with health insurance has a higher probability of inpatient visit to a public health facility by 22.3% and a higher probability of oupatient visit to a private health facility by 33% than the counterpart. For another outcome, health insurance respectively increases the number of visits to inpatient services from the public health sector and oupatient services from the private health sector by approximately 0.32 times and 2.24 times. However, the paper to some extent finds reducing impacts of child health insurance on parental health care utilization. Child health insurance reduces a mother's likelihoods to visit to an inpatient service from a public health facility and an outpatient service from a public health facility by about 32.6% and 27% respectively while it also decreases maternal number of inpatient visits from the public health sector by nearly 0.412 times. Meanwhile, a father having an insured child tends to have a lower probability of outpatient visit from the private sector by 23.2% and a lower number of outpatient visits from private health facilities by 1.01 times than the counterpart. Importantly, the baseline estimates are extremely robust to the estimetes from the robustness checks using various econometric specifications.
1 Medical care practices from private health facilities and self-medications as well have been vastly regarded as increasingly additional approaches to medical treatments in addition health care practices from state-owned facilities in Vietnam over last decades (Hoai and Dang 2017; Ladinsky et al. 2000) .
The remainder of the paper is organized as follows. The second section provides basic information about the universal child health insurance program in Vietnam while the third section discusses empirical strategy with a RDD estimation procedure. In the fourth section, data and the sample is described while the fifth section discusses emprical results. Finally, the paper is concluded in the sixth section.
Universal Child Health Insurance Program in Vietnam
Although the economic reform of Vietnam (know as the name of Doi Moi) since 1986 has engendered numerous economic opportunities for its citizens (Dang 2015) that are remarkably essential to improve living standards in general and more equal access to health care services in particular, Vietnam has extremely demanded for appropriate health policies to enhance its citizens' health care utilization. In that context, in 2005 the government of Vietnam introduced the FCCU6 policy with a mission is to provide sufficient health care services for children under the age of 6 at public health facilities by giving free of charge health insurance. The FCCU6 tremedously enhances the probability of health insurance for children especially for those aged under 6. The FCCU6 policy has worked under the compulsory social insurance scheme that the government of Vietnam has implemented towards UHC for its disadvantaged citizens including children at their early lives (Somanathan et al. 2013) .
In this context, all Vietnamese children being younger than 6 years with a registered health insurance card legally provided by the 2005 FCCU6 scheme can totally access almost medical tests and treatments or common medications for both inpatient and outpatient services at public health facilities 2 without payments. The FCCU6 policy has therefore played a very important role as a key financing tool for more equitable access to health care services among Vietnamese children (Tien et al. 2011 ).
The FCCU6 policy has well established a very fundamental backgroud for the evaluation of the impact of child health insurance on health care utilization in Vietnam and through which 2 The public health care delivery system of Vietnam has functioned under a 4-level structure managed by the bureaucracy including (i) commune health stations, (ii) district hospitals, (iii) provincial hospitals and (iv) central hospitals (Somanathan et al. 2014 ).
contributes more evidence to the literature especially from developing countries. Available evaluation studies conducted to evaluate the impacts of the FCCU6 policy on health care utilization outcomes in Vietnam.
Among prior studies focusing Vietnam as the whole country, Nguyen and Wang (2013) employ a difference-in-differences (DD) method to estimate the effect of child health insurance on health care utilization for only children using pseudo-panel data from two VHLSS waves (2004 and 2006) . In a DD framework, the FCCU6 policy is used to create the treated group and the untreated one as well to compare health care demands among children who are exposed to and are not exposed to the FCCU6 policy. This study finds that child health insurance tends to increase utilizations for both inpatient and outpatient services in the second public health facililies. This study only focuses on public health services and ignores potential impacts of the FCCU6 policy on utilizations for sevices from the private health sector.
More recently, Palmer et al. (2015) use a RDD approach to estimate the impacts of child health insurance using three waves of VHLSS (2006, 2008 and 2010) . It finds that child health insurance plays a very important role to promote utilization outcomes for both inpatient and outpatient services measured by the probability and the number of visits. However, Palmer et al. only investigate the impacts on children's health care utilizations and neglect other effects which likely arise from the child's health insurance status for example parental health care use as examined in the current study. The current study also adopts a RDD for achiving the research objective nonetheless it explores the impacts of child health insurance on health care utilization not only for children but also their parents. By this way, this paper provides a more comprehensive insights into the impacts of child health insurance on health care utilization in a developing country like Vietnam.
Empirical Strategy
This section discusses how this paper employs a RDD to estimate the causal effects of universal health insurance program for children under the age of 6 (FCCU6) on health care services utilization outcomes for both children and parents in Vietnam.
Importantly, it is potential that child health insurance and health care utilization outcomes can interactively be determined because both of them are endogenously made by a household. This phenomenon likely leads to the production of biased estimates of the impacts. Using a RDD that harnesses the discontinuity in child health insurance coverage at the age of 6 enables this study to conquer the problem of adverse selection because RDD general speaking has a relatively high internal validity among other non-experimental techniques for causal inference (Athey and Imbens 2016; Varian 2016 ). Furthermore, this study combines an instrumental variables (IV) approach with a RDD to estimate the impacts of interest using a framework of two-stage least-squares (2SLS). Such a combined-approach framework thus significantly allows this study to efficiently control for potential threats to the identification due to apparently existent but omitted confounders 3 of health care utilization outcomes in addition to child health insurance in the estimation model (Hahn et al. 2001) .
Technically, under the FCCU6 rule all Vietnamese children younger than 6 years have free access to health care services from public health facilities, and 6 years old becomes the age cutoff for RDD in this study. This rule suggests that FCCU6 leads to the establishment of two children groups with potential different probabilities of being insured. The first group including children under the age of 6 years tends to a higher probability of being insured than the second group that consists of children aged from 6 and above. Regarding the context of development, Vietnam has been a low-income country where there has been a large proportion of poor households living with substandard conditions. Because of the considerable lack of resources for accessing health care services, children from poor families have a low probability of having health insurance espcially in rural or remote areas. Moreover, the demand for medical services induced by children is likely sensitive to changes in price for medical practices compared to the whole population (Sauerborn et al., 1994) . As a result, free access of health care services through FCCU6 in Vietnam results in a significant jump in the probability of health care insurance for children aged under 6 years in comparison with those from and above 6 years.
This paper therefore implements a fuzzy RDD by instrumenting a FCCU6 policy exposure with an indication variable FCCU6, which equals one if a child is under the age of 6 years and zero otherwise. Mathematically, !""#6 % for a child is specified by:
where +,-% which is expounded as the age of a child 7 at the time of survey is a forcing variable.
In this fuzzy RDD, the fraction of the jump in the regression of the health care utilization outcome that is denoted by #8797:+87;< % on the cutoff to the jump in the regression of the probability of the treatment that is an indication for the policy exposure !""#6 % on the cutoff from both sides of the cutoff is elucidated as the average causal effect of the treatment (Lee and Lemieux 2010) . Formally, the discontinuity gap ratio estimand is
Importantly, the estimation of a RDD can be conducted with non-parametric and parametric methods. This study only relies on the parametric technique to estimate the causal effect of child health insurance on outcomes of interest over the non-parametric technique.
The paper conducts a 2SLS estimation procedure by estimating the following two-equation system. The first and second stages respectively estimate the following regression equations:
and
where #8797:+87;< % is health care utilization outcomes related to a child 7; I<JKL-M"ℎ79M % is the probability for a child 7 to be insured by health insurance; I<JKL-M"ℎ]9M^ in equation (4) is the predicted value of I<JKL-M"ℎ79M % from the first stage regression in equation (3) In addition to use the 2SLS estimation procedure, this paper also estimates the reduced-form regressions to examine the impacts of FCCU6 on health care utilization outcomes using the following equation:
The estimate achieved by using a reduced-form regression is significantly treated as an additional check of the robustness of the baseline estimates using equation (4). This study pools three VHLSS waves and limits all children aged from 1 and 10 into the final sample. Among observations from the sample, children aged under 6 are included in the treatment group that is totally exposed to the FCCU6 policy while those aged 6-10 are treated as the control group that is out of the FCCU6 policy. The ratio of children being exposed to the FCCU6 policy is about 49.9%. The proportions for each wave of survey are 34.5%, 32.5% and 33% for respectively 2010, 2012 and 2014.
Data and the Sample
It is essential to recognize that statistical figures on socio-demographic characteristics of children from the treatment group are comparatively analogous to those in the control group.
For example, the ratio of male children is approximately 51.5% for the whole sample while the treatment and control groups respectively account for nearly 51.5% and 5.16% of boys.
Meanwhile, about 44% of children from the whole sample lives in urban areas while the treatment and control groups analogously amount to aprroximately 44.2% and 43.9% of municipal children. In addition, the statistics of the probability of children belonging to a majority group are roughly indentical for the whole sample, the treatment and control groups as well with around 76%.
Regarding the proportions of insured children between the available groups, there is an obvious gap between children from the treatment group with 95% and those from the control group with 89.3%. Intuitively, the FCCU6 policy is potentially linked to this disparity. For the whole sample, about 92.1% of children have health insurance.
Empirical Results

The impact of the FCCU6 policy on child health insurance
The first-stage estimates the impact of the FCCU6 policy on the probability of being insured for a child using OLS with a baseline specification as in equation (2). The first-stage baseline coefficients are used to predict the probability of child health insurance used for the baseline second-stage estimation that is the impact of child health insurance on health care utilization outcomes for both children and parents.
The estimated coefficients are specifically presented in Table 2 . Accordingly, for a child in the treatment group who was exposed to the FCCU6 policy has an increase of 8% in the probability of health insurance compared to the counterpart from the control group. The estimated coefficient of the FCCU6 policy exposure is statistically significant at 1%. Among other determinants of child health insurance using a baseline control variables in the first- Graphically, it is apparent that the FCCU6 policy has considerable impacts on the probability of being insured for a child as demonstrated in Figure 1 . Accordingly, there is a large jump on the probability for a child in the treatment group whose age is lower than 6 relative to one from the control group with age from 6 and above.
Importantly, the paper also find the same impacts of the FCCU6 policy on a child's probability of being insured when using other two alternative specifications compared to the baseline specification. While the first alternative specification simply excludes all co-founding controls, the second one adds two more variables related to household head's characteristics including (i) the probability of a female household head and (ii) household head's schooling year into the baseline control variables. The results are in particular reported in Table A1 in Appendices.
As same as the baseline estimate, the FCCU6 policy increase the probability of being insured for a child by about 8% and both coefficients of interest are statistically significant at 1%. The estimated coefffients using these two alternative specifications are used to predict the probability of child health insurance in the second-stage of the estimation procedure for the objective of checking the robustness of the baseline impacts.
The impact of child health insurance on child health care utilization
The second-stage estimation shows the causal impact of child health insurance on child health care utilization outcomes measured by two variables (i) the probability of doctor visit, and (ii) the number of doctor visits.
The results of baseline estimates for children are reported in Table 3 . Accordingly, health insurance increases the probability of doctor visit for both inpatient and outpatient services for both health sectors as shown in Panel A of Table 3 . On the impact magnitude, a child with being insured tends to have a higher probability to achieve an inpatient visit by 22.3% than a child without health insurance at a public health (column 1). Also, child health insurance rises a child's probability of an outpatient visit from the private health sector by 33% (column 2).
For the frequency of doctor visits, child health insurance leads to increases in inpatient visits from the public sector and outpatient visits from the private sector by roughly 0.32 times (column 1) and 2.24 times (column 2).
However, only the coefficient for the probability of inpatient service visit from the public sector and that for an outpatient service from the private sector are statistically significant at 5% while other coefficients lose their signficances at any conventional level. The paper is failure to find statistically significant impacts of child health insurance on a child's probability of inpatient visit from the private sector, probability of outpatient visit from the public sector, number of inpatient visits to private health facilities and number of outpatient visits to public health facilities.
It is apparent child health insurance has considerable impacts on the promotion of primary health care services utilization among Vietnamese children using a baseline specifications. To In addition, the estimated coefficients using reduced-form regressions also show the statistically significant impacts of child health insurance on utilization outcomes for inpatient services from the public sector and these for outpatient services from the private sector. The estimates are presented in Table A2 . In particular, the FCCU6 policy is positively associated with 1.8% and 2.6% increases in the probabilities of public inpatient visit and private outpatient visit respectively while it correspondingly increases the frequencies of public inpatient visits and private outpatient visits by roughly 0.03 and 0.18 times. Other coefficients lose its statistical significance as the baseline estimates for a child' impacts.
The impact of child health insurance on maternal health care utilization
Next, the baseline estimates on the impact of child health insurance on maternal health care utilization are presented in Table 5 . In contrast with child outcomes, maternal health care ultization is negatively connected with child health insurance for both outcomes from both public and private health sectors.
However, the paper also finds statistically significant impacts for almost utilization outcomes from public health facilities including the probability of inpatient visit and the probability of Moreover, the paper finds that the baseline estimates for mothers are tremendously robust to the robustness estimates in terms of the signs and the magnitudes of the impacts as well.
The results of the robustness check for mothers' estimates are specifically demonstrated in Table 6 . In particular, a mother with an insured child tends to have lower probabilities to visit a public facility by between 32.1-33.9% for inpatient services and between 27.5-29.2% for outpatient services (column 1 of Panel A) than one without an insured child. Moreover, child health insurance on average lowers a mother's number of doctor visits for inpatient services from the public health sector by 0.41-0.43 times.
Employing reduced-form regressions, the paper finds the statistically significant impacts of the FCCU6 policy on the probabilities of physician visit and the number of inpatient visits to public health facilities. The estimates are presented in Table A3 of Appendices. In particular, the FCCU6 policy drops the probabilities of inpatient and outpatient visit to public facilities by approximately 2.6% and 2.2% respectively while it also declines the quantity of public inpatient visits by about 0.03 times. Other coefficients similarly show negative impacts of the FCCU6 on other outcomes of maternal health care utilization despite its loss of statistical significance at any conventional level.
The impact of child health insurance on paternal health care utilization
The paper finds the statistically significant impacts of child health insurance on fathers' health care utilization for some utilization outcomes. Table 7 in particular reports the baseline estimates.
For the probability of doctor visit, while child health insurance increases the probability for inpatient services, it reduces the probability for outpatient services for both the public and private health sectors as indicated in Panel A of Table 7 . However, only estimates for the probability of outpatient visit from the private sector are statistically significant at a traditional level. On average, a father having an insured child is more likely to visit private health facilities for outpatient services by 23.5-24.8% compared to the controlled father.
Meanwhile, child health insurance rises the frequency of inpatient doctor visits for both public and private sectors although the corresponding estimates lose its statistical significance as shown in Panel B of Table 7 . On the contrary, the paper finds the positive links between child health insurance and a father's number of outpatient visits for both health sectors. However, only the impact on the number of outpatient visits from the private sector is statistically significant with a 5% level (column 2 of Panel B). In particular, child health insurance reduces a father's frequency of private outpatient visits 1.01 times.
The results of robustness checks as presented in Finally, using reduced-form regressions as shown in Table A4 the paper finds unfavorable effects of the FCCU6 policy on a father's probability of visit and quantity of visits for outpatient services at private health facilities with 1% and 5% levels of statistical significance respectively. In particular, the FCCU6 policy is negatively linked to an about 13.2% decrease in the likelihood of outpatient visit and a 0.08-time reduction in the number of outpatient visits. The paper fails to find statistically significant effects of the FCCU6 policy on other outcomes of paternal health care utilization.
Concluding Remarks
Exploiting a policy that provides free of charge access to health care services from public health facilities with a registered health insurance card for all children under the age of 6, this paper evaluates the multiple impacts of child health insurance on health care utilization of both children and parents in Vietnam. Hence, this study significantly contributes more evidence to the literature on socio-economic determinants of health care utilization in general (Dao et al. 2008 ) and maternal and paternal health care utilization in particular (Goland et al. 2012; Målqvist et al. 2013) Nguyen 2012 Nguyen , 2016 Nguyen and Knowles 2010; Nguyen and Wang 2013; Palmer 2014; Palmer et al. 2015) .
Consistent with other previous studies on the same topic for Vietnam, for examples Nguyen and Wang (2013) Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visits. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions. 17,775 Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visits. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, female household head, household head's schooling year, and dummies for six geographical regions. 17,775 Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visit. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions. Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visit. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions. Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visit. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, female household head, household head's full schooling year, and dummies for six geographical regions. 17,775 17,775 Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visits. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions. 17,775 17,775 Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visits. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions. 17,775 17,775 Notes: ***p < 0.01, **p < 0.05, *p < 0.1. IV-Probit regression is used for the probability of doctor visit, and IV-Poission regression is used for the frequency of doctor visit. Reported coefficients are marginal effects. Robust standard errors are clustered at the provincial level and reported in parenthesis. Control variables consist of male, urban, majority, and dummies for six geographical regions.
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